In vitro chemotherapy using ribavirin or acyclovir was applied to eliminate Grapevine fanleaf virus (GFLV) from Vitis vinifera cv 'Zalema' plant material. Ribavirin at 20 mgl -1 of concentration eliminated GFLV from the 94% of the grapevine in vitro shoots, enabling GFLV virus free plants to be obtained. The ribavirin treatment did not affect plant growth, rooting and number of roots, and did not cause chlorosis, hyperhydration or apex necrosis. Acyclovir at the same concentration was ineffective in regenerating GFLV-free plants and clearly negatively affected the explant development producing apical necrosis.
MATERIAL AND METHODS
'Zalema' is the major cultivated variety in the 'Condado de Huelva' where it is used for the production of both ambar-liquor and young-table-white wines. 'Condado de Huelva' zone is situated in the SW of the province of Huelva (Andalusian, Spain).
Ribavirin (1--D ribofuranosyl-1,2,4-tiazol-3-carboximide and Acyclovir (2-amino-1,9 dihydro-9-2-hydroxyethoxy-methyl -6H-purin-6-one) were compared for the in vitro obtention of GFLV-free 'Zalema' grapevine plants.
Severely GFLV-infected plants were selected by visual symptoms and vine-shoots collected. GFLV-infection of the vine shoots was checked by ELISA (Gugerli et al., 1984) . Infected explants (10-15 mm of length with one bud) were prepared by cutting the infected shoots. Explants were disinfected first by a few seconds immersion in 70% ethanol followed by a second immersion (20 min) in 12% sodium hipochlorite (3.5 % active chlorine). The explants were placed individually in sterile test tubes with 10 ml of VID culture medium (Troncoso et al., 1990) . The tubes, covered with plastic caps and sealed with parafilm were placed in a growth chamber at 23 1ºC, 30 µEm -2 s -1 of light intensity and 16 h photoperiod, till plant formation (45 days). These plants were analysed again by ELISA test and new GFLV infected explants obtained and cultured: 36 in the above medium, 17 in the same medium plus 20 mg L -1 of Ribavirin and 46 in the same medium plus 20 mg L -1 of acyclovir. As control, 58, 9 and 57 non infected explants were in vitro grown on the three above media respectively.
The data were analysed statistically as follows: a) continuous data: ANOVA (p <0,05), b) categorical data: chi-square (Table 3 x 2) with hypothesis Ho: independence between lines and columns; when there is dependence the test t it is applied among percentages.
RESULTS AND DISCUSSION
The influence of the two virocide chemicals on the ability to obtain GFLV-free shoots and on the plant development is shown in Table 1 . Control and acyclovir treatments did not produce any free-GFLV shoot when GFLV-infected explants were used, indicating both a good transmission of the virus in the in vitro culture conditions and the inefficiency of acyclovir (20 mg l -1 ) DNA-virus virocide. On the contrary, ribavirin treatment to the infected explants, enabled 94 % of GFLV-virus free shoots to be obtained, according to the virocide character of this compound to RNA viruses. Obviously, the non infected explants originate non infected shoots in all the cases.
In general, there was a higher plant stem growth of the non GFLV-infected explants than of the infected ones. This agrees with the results of Paneque (2000) and Troncoso et al. (2003) working with grapevine apical meristems. There was not a significant negative effect of ribavirin as compared to the control. On the contrary, acyclovir treatment had a negative effect on the stem growth mainly in the GFLV-infected plant material.
A similar behaviour occurred with rooting and number of roots that were very negatively affected by acyclovir, mainly when GFLV-affected explants were cultured (Table 1) .
Acyclovir treatment also produced higher percentage of apical necrosis in the GFLVinfected plant material, but on the contrary less leaf chlorosis probably in relation to the very low plant growth.
There was not significant influence of the virocide treatments on the degree of hyperhydration of the plant tissues.
In consequence, ribavirin at 20 mgL -1 of concentration, showed to be a good virocide to obtain GFLV-free grapevine plants of 'Zalema' cv. Also, ribavirin treatment did not affect the in vitro explant growth or rooting, except for some increase of leaf yellow chlorosis. This behaviour of ribavirin was in agreement with Stevenson and Monette (1983) . These authors reported that rivabirin starts to be phytotoxic when used at concentrations of 40-50 mgL -1 . In consequence, ribavirin treatments could be a good method for the in vitro obtention of GFLV-free virus plant of grapevine allowing the use of explants which are easier to commerce and investigacion. Lisboa. Vuittenez, A. 1980 
